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Abstract
Aim: Osteoarthritis is a serious and prevalent health problem that creates considerable disability when it
involves the knee or hip joints. The aim of the study was to adapt and validate the Osteoarthritis Knee and Hip
Quality of Life (OAKHQOL) questionnaire for use in a Persian-speaking population.
Methods: A total of 434 patients were recruited. The forward-backward translation process was used to develop
the Persian version. Participants were asked to complete the Short Form 12 Health Survey, EuroQoL, visual ana-
log scale for pain and the OAKHQOL questionnaire. Reliability was assessed using Cronbach’s alpha and the
test-retest method. The structure of the questionnaire was evaluated by exploratory factor analysis. The OAK-
HQOL was correlated with related measures to establish construct validity. Convergent and discriminant validity
were examined with demographic and clinical variables. Comparisons were performed between patients with
different severity grades of osteoarthritis.
Results: The mean age of participants was 61.9 (SD 12.1) and the majority were female (91.2%). Principal com-
ponent analysis demonstrated a five-factor solution that explained 58.4% of the variance. Cronbach’s alpha
coefficients ranged between 0.74 and 0.89 for all domains of the questionnaire with the exception of the social
activities domain. The kappa for test-retest reliability was 0.85. The OAKHQOL demonstrated good discrimina-
tive and convergent validity. Construct validity was established by determining significant relationships between
related measures. The results of known-groups validity indicated different scores on most domains (P < 0.001)
across different levels of disease severity.
Conclusion: The questionnaire may be used as a valid and reliable measure for assessing quality of life among
Iranian patients with lower limb osteoarthritis.
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INTRODUCTION
Osteoarthritis (OA) is a chronic degenerative disease
that causes much disability and pain, especially among
older adults.1 The main characteristic of the disease is a
gradual loss of cartilage in the joints.2 The joints most
affected by the disease are knees, hips and hands.3,4
OA is a worldwide health problem that involves about
8–15% of the general population.5 Studies show that
more than 27 million people suffer from OA in the
United States and the annual incidence of disease in the
United Kingdom is about 3.1%.6,7 Nearly 16% of peo-
ple in China have different stages of knee OA.8 Reports
of OA prevalence range from 8 to 48% among develop-
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ing countries such as Pakistan, India and Bangladesh.9
Studies in Iran have found the prevalence of OA to be
about 15% in urban areas and slightly higher (19%) in
rural areas.10,11
The pain and disability of OA can limit the ability to
engage in work and perform activities of daily living.12
Moreover, frequent medical visits and hospitalizations
along with high costs related to treatment also have a
negative impact on quality of life (QoL).13 Therefore,
the goal of disease management in OA is to control
pain and enhance physical function in order to improve
QoL among patients.14 QoL has been recognized as an
indicator of the effects of disease and is used to measure
and compare the results of different treatments.15
The QoL is often measured using generic or disease-
specific tools. Specific measures assess the impact of
important features of the disease as viewed by patients
and health professionals.16 There are disease-specific
tools used to assess QoL in patients with OA. The Wes-
tern Ontario and McMaster Universities Osteoarthritis
Index (WOMAC), the Lequesne index and Arthritis
Impact Measurement Scale 2 (AIMS2) are examples of
such instruments.17–19 These measures mainly focus
on function and pain, but other domains of QoL are
not assessed.5 The Osteoarthritis Knee and Hip Quality
Of Life (OAKHQOL) is the first questionnaire aimed
at measuring different aspects of the QoL in patients
who are at various stages of disease severity.16,20 The
questionnaire is based on the WHO definition of
QoL and on the idea that using different approaches
to assessment may lead to more rich and valid
results.20,21
Numerous international studies have examined the
QoL among OA patients, so their results can be com-
pared globally using valid and reliable instruments.4
Administering the OAKHQOL questionnaire to various
populations with different socio-demographic back-
grounds may help to determine the qualities of the
instrument and its usefulness in different areas of the
world.12 Cross-cultural validation of the questionnaires
in an Islamic country then, should have wide applica-
bility. The aim of the present study is to translate the
OAKHQOL into Persian, adapt it for use among Iranian
patients with knee or hip OA, and assess the psycho-
metric properties of the instrument.
METHODS
Design and sample
Participants were recruited during a 3-month period
from February to April 2013. Patients at three general
hospitals located in Tehran city were approached, and
these hospitals were chosen based on convenience.
Inclusion criteria were diagnosis of knee or hip OA
based on American College of Rheumatology crite-
ria,22,23 Persian speaking, free from other disability and
18 years of age or over. Patients with a history of total
hip or knee replacement surgery were excluded. The
sample size was determined to meet the minimum
needed to perform the psychometric calculations neces-
sary for this study.24 All participants were interviewed
by researchers trained in administration of question-
naires (many participants were illiterate), and signed an
informed consent document before data collection. The
study was approved by the institutional review board of
Baqiyatallah University of Medical Sciences.
Measures
Osteoarthritis Knee and Hip Quality Of Life
The OAKHQOL is a disease-specific questionnaire origi-
nally developed by Rat et al. to assess the QoL among
patients with knee or hip OA. This 43-item measure
consists of five dimensions: physical activity (16 items),
mental health (13 items), pain (four items), social sup-
port (four items) and social functioning or social activi-
ties (three items). The three remaining items assess
sexual activity, professional life and relationship to
spouse. Each item is rated on a 0–10 visual analog scale
(VAS). There is no total score for this questionnaire,
and only dimension scores are usually reported. The
mean score of each dimension is calculated as a stan-
dardized score from 0 (worst QoL) to 100 (best QoL).
If half of the scores on a dimension are missing, that
dimension is omitted.5 Psychometric properties of the
OAKHQOL have been documented in previous
studies.12,25
Short Form-12 Health Survey
The Short Form-12 Health Survey (SF-12) is a brief ver-
sion of the SF-36 Health Survey, the most widely used
measure of health-related QoL. The SF-12 includes 12
items divided into eight subscales: physical function-
ing, role limitations (physical and emotional), bodily
pain, general health, vitality, social functioning and
mental health. The response categories range from 2 to
6 per item. Scores for each subscale are transformed to
create a scale from 0 (low) to 100 (high). The SF-12
has two summary components, a Physical Component
Summary (PCS) and Mental Component Summary
(MCS). The scores of PCS and MCS range from 0 to
100 (mean 50 and standard deviation 10). Higher
scores on each component indicate better functioning
International Journal of Rheumatic Diseases 2017; 20: 1648–1657 1649
Persian version of the OAKHQOL
on that component.26 The SF-12 has been validated in
the Persian language.27
EuroQoL
The EuroQoL (EQ-5D) assesses QoL in five dimensions:
personal care, mobility, pain or discomfort, daily activ-
ity, and anxiety or depression. This is a widely used
measure suitable for use among medical patients and
the elderly. The responses in each dimension have three
levels (no problems, some problems, severe problems).
Using a set of general population preference weights,
scores may be converted into a single summarized
index (i.e., EQ-5D-3L).28 The UK Time Trade-Off (TTO)
value set of preference weights can be applied to other
population when the specific weights of that popula-
tion do not exist.29 The EQ-5D also has a supplemental
component that involves a VAS on overall health status,
with responses ranging from 0 (lowest) to 100 (high-
est). The questionnaire has been previously used in Ira-
nian patients.30
VAS-pain
The VAS-pain is a one-dimensional tool for assessing
the intensity of pain. It has been used in a wide variety
of populations, especially in patients with musculoskel-
etal or rheumatic diseases. The scale consists of a hori-
zontal graduated line from 0 to 100 that is anchored by
two extreme descriptors (no pain and worst imaginable
pain). Participants are asked to indicate their current
intensity of pain on the line.31
Demographic and clinical variables
Demographic characteristics assessed were age, mar-
riage status, education level, work status, residency and
number of children. In addition, clinical parameters
such as height, weight, duration of disease, joint with
OA (knee or hip), and severity of OA based on criteria
of Kellgren–Lawrence (KL) scale were assessed. The KL
scale is a radiological measure of OA severity that is
reported by a rheumatologist.32 This has been identi-
fied by the WHO as a standard scale for cross-sectional
studies.2
Adaptation of the OAKHQOL
First, permission for translation of the English version
of the questionnaire (V.2.4) into Persian was obtained
from the questionnaire’s author. We used a standard
forward-backward translation method to develop the
Persian version.33 First, two bilingual translators (spe-
cialists in rheumatology and health education) trans-
lated the scale from English into Persian. Then, the
Persian translations from each translator were
compared and assessed in terms of fluency, difficulty
level and similarity by a team consisting of the transla-
tors and members of the research team to achieve con-
sensus and arrive at a common version. Next, two
independent professional translators who were bilin-
gual, back-translated the scale from Persian into Eng-
lish. These two translations were then compared to the
original English version and revisions made in the Per-
sian version based on consensus of the translators and
research team to arrive at a semi-final Persian version.
This version of the scale was then distributed to 15
patients with diagnosis of knee or hip OA and debrief-
ing was performed to determine how well the items
were understood and their acceptability. Minor revi-
sions were then made to arrive at the final Persian ver-
sion.
Validity and reliability, and data analysis
We used exploratory factor analysis with varimax rota-
tion to evaluate construct validity and factor structure
of the OAKHQOL. The Kaiser–Meyer–Olkin (KMO)
index was used to assess the adequacy of sampling.
KMO values of more than 0.70 are appropriate. The
multi-collinearity of data using Bartlett’s test of sphe-
ricity was evaluated. When this test is significant, the
data is suitable for factor analysis. Dimension extrac-
tion was performed applying the Kaiser–Guttman rule
and all eigenvalues > 1 were extracted. In order to
increase the validity of the principal component analy-
sis, the independent items on the scale (12, 22 and
23) as well as the item related to profession (many
patients were not employed) were not considered. Dis-
criminant and convergent validity of the questionnaire
was examined by categorizing demographic and clini-
cal variables and assessing the differences between cat-
egories. The differences were examined using Student’s
t-test or one-way analysis of variance (ANOVA). Also,
Spearman correlation coefficients were calculated to
identify associations between dimensions of the
OAKHKOL and similar measures of other constructs
in order to establish the construct validity of the ques-
tionnaire. The known groups validity based on severity
grade of the disease in the KL scale was also examined.
We hypothesized that patients with higher OA severity
would obtain lower scores in the OAKHQOL dimen-
sions, such as physical activity and freedom from
pain.
The internal consistency of each domain and the
questionnaire overall was evaluated using Cronbach’s
alpha coefficients. Coefficients > 0.7 are considered
acceptable. Reproducibility of the questionnaire was
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examined by test-retest reliability. A pilot sample
consisting of 19 patients with lower-limb OA was
selected, and these individuals completed the OAK-
HQOL twice within a 2-week interval. They were not
included in the main sample.
Floor and ceiling effects were determined for all items
as well as each domain. Assessing the frequency distri-
butions of the items or domains may be used to detect
floor or ceiling effects. When more than 15% of the par-
ticipants have the highest or lowest possible scores,
floor and ceiling effects may exist.
Descriptive analyses reported the mean and standard
deviation of continuous variables or numbers and per-
centages for categorical variables. A 95% confidence
interval was used to assess differences between vari-
ables. All statistical analyses were carried out using SPSS
software for Windows Version 20 (SPSS Inc., Chicago,
IL, USA).
RESULTS
The final sample consisted of 434 patients. The majority
of participants were female (91.2%). Mean age was
61.9 (SD 12.1) and 61.2% were married. Most of the
patients were unemployed (90.6%) and more than
40% were illiterate. Most participants (88.7%) lived in
an urban area. Overweight and obesity (body mass
index [BMI] > 25) were present in 77.7%. With regard
to location of OA, 374 (86.2%) participants had knee
OA and the remainder (13.8%) had hip OA. The mean
length of having OA among participants was 8.4 years
(SD 6.6). The majority of patients (58.5%) had grade
IV osteoarthritis on KL severity scale. Socio-demo-
graphic and clinical characteristics are presented in
Table 1.
Table 2 presents the results of principal component
and factor structure analysis. The KMO value was 0.83,
indicating adequacy of the sample for factor analysis.
Based on Bartlett’s test there was no multi-collinearity
(P < 0.001). As is shown, a five-factor solution was
found for the OAKHQOL. Most of the items loaded on
the original domains as expected. However, two items
from pain domain (Q26 and Q27) loaded on the physi-
cal activity dimension. Also, a social functioning item
(Q30) loaded on the mental health domain. These five
factors explained 58.4% of variance. The first two fac-
tors (physical activity and mental health) explained
40% of the variance.
Measures of convergent, discriminant and known
groups validity are presented in Table 3. As we
expected, except the pain dimension (P = 0.065), there
were significant differences between age groups on all
domains of the questionnaire (P < 0.05). Males and
females differed in pain and social support scores
(P < 0.001). The score of pain among obese partici-
pants was considerably lower than those who were not
obese (P = 0.006). The patients with knee OA com-
pared to hip OA reported more difficulties in their
physical activity (P < 0.001). The findings related to
known-groups validity also demonstrated significant
differences in the domains of physical activity, pain and
social support (P < 0.001), such that the patients with
higher grades of the KL scale reported more problems
in these domains.
Table 1 Demographic and clinical characteristics of the sam-
ple (n = 434)
Variables N (%)/mean  SD
Age, mean, SD 61.9  12.1
Sex
Male 38 (8.8)
Female 396 (91.2)
Marital status
Single 8 (1.8)
Married 296 (68.2)
Widowed 126 (29.0)
Divorced 4 (0.9)
Occupation
Employed 41 (9.4)
Unemployed 393 (90.6)
Education
Illiterate 175 (40.3)
Primary 151 (34.8)
Secondary 85 (19.6)
University 23 (5.3)
Location
City 385 (88.7)
Village 49 (11.3)
Number of children 4.6  2.3
Height (cm) 160.3  8.6
Weight (kg) 74.0  13.0
Body mass index (kg/m2)
≤ 25 97 (22.3)
25–30 176 (40.6)
≥ 30 161 (37.1)
Osteoarthritis joint
Knee 374 (86.2)
Hip 60 (13.8)
Duration of the disease (years) 8.4  6.6
Severity: Kellgren–Lawrence
I 12 (2.8)
II 140 (32.3)
III 28 (6.4)
IV 254 (58.5)
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Table 4 presents findings related to the construct
validity of the OAKHQOL. The correlations between
the questionnaire and SF-12 scales revealed significant
correlations (P < 0.01) especially among similar
domains. The EQ-5D scores, except for the VAS and
social support domains, were all significantly correlated
to subscales of the OAKHQOL. The VAS-pain was also
negatively correlated with physical activity and mental
health domains and was positively correlated to the
remaining dimension of the OAKHQOL (P < 0.01).
Table 2 Factor loadings of OAKHQOL using principal component analysis with varimax rotation
Item† Original
class
Component 1
(physical activity)
Component 2
(mental health)
Component 3
(pain)
Component 4
(social support)
Component 5
(social function)
Q1 PA 0.624 0.277 0.322 0.183 0.256
Q2 PA 0.581 0.411 0.173 0.181 0.333
Q3 PA 0.734 0.324 0.063 0.141 0.245
Q4 PA 0.905 0.126 0.019 0.098 0.018
Q5 PA 0.887 0.154 0.037 0.005 0.017
Q6 PA 0.459 0.214 0.024 0.072 0.044
Q7 PA 0.432 0.033 0.058 0.084 0.054
Q8 PA 0.428 0.019 0.138 0.125 0.080
Q9 PA 0.774 0.166 0.062 0.087 0.269
Q10 PA 0.721 0.430 0.117 0.074 0.049
Q13 PA 0.685 0.206 0.086 0.041 0.068
Q14 PA 0.468 0.338 0.280 0.093 0.161
Q15 MH 0.297 0.702 0.218 0.070 0.056
Q16 MH 0.238 0.678 0.035 0.167 0.129
Q17 MH 0.231 0.740 0.082 0.001 0.124
Q18 MH 0.189 0.489 0.065 0.034 0.032
Q19 MH 0.070 0.882 0.003 0.023 0.014
Q20 MH 0.002 0.776 0.034 0.064 0.077
Q21 MH 0.348 0.501 0.337 0.014 0.190
Q24 PA 0.741 0.001 0.235 0.217 0.238
Q25 PA 0.468 0.283 0.210 0.180 0.054
Q26 P 0.553 0.187 0.452 0.183 0.045
Q27 P 0.632 0.124 0.421 0.242 0.102
Q28 PA 0.589 0.207 0.292 0.073 0.093
Q29 MH 0.062 0.633 0.166 0.108 0.098
Q30 SF 0.057 0.463 0.169 0.122 0.421
Q31 SF 0.164 0.250 0.204 0.040 0.595
Q32 SF 0.029 0.019 0.113 0.136 0.695
Q33 P 0.219 0.200 0.856 0.075 0.057
Q34 P 0.168 0.202 0.836 0.146 0.064
Q35 MH 0.236 0.680 0.285 0.282 0.078
Q36 MH 0.008 0.806 0.230 0.003 0.004
Q37 MH 0.148 0.685 0.354 0.236 0.068
Q38 MH 0.202 0.655 0.126 0.372 0.037
Q39 SS 0.353 0.129 0.164 0.751 0.002
Q40 SS 0.241 0.068 0.189 0.793 0.075
Q41 MH 0.114 0.459 0.152 0.132 0.099
Q42 SS 0.149 0.031 0.150 0.491 0.038
Q43 SS 0.182 0.026 0.142 0.664 0.077
EV 8.283 7.336 2.952 2.602 1.687
% r2 21.2 18.8 7.5 6.6 4.3
Values in bold are loaded items in each component.
†Items 11, 12, 22 and 23 have been omitted from the list. EV, eigenvalue; MH, mental health; P, pain; PA, physical activity; SF, social functioning;
SS, social support.
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The OAKHQOL also showed acceptable internal con-
sistency with Cronbach’s alphas higher than 0.74 in all
domains except social activities, where the alpha was
0.54. The alpha for the OAHQOL overall was 0.90
(Table 4). Two-week test-retest reliability in the pilot
sample of 19 patients produced a kappa value of 0.85.
Assessing the floor and ceiling effects of individual
items indicated that floor effect was observable in items
6–8, 18–20, 25, 29, 36 and 41. Items 1–5, 9, 24–28,
32–34, 38–40, 42 and 43 had varying degrees of ceiling
effect. However, these effects in the domains of the
questionnaire (except for a ceiling effect in social sup-
port) were not considerable. The descriptive properties
of each domain are presented in Table 5.
Regarding the independent items, only 9.4% of the
patients reported levels of working problems (others
were unemployed) (No. 12) with a mean of 87.5 (SD
18.51); for no. 22, 31.7% did not have a spouse and
the mean of those who did was 71.9 (SD 24.6); and for
no. 23, almost 25% of participants reported no sexual
relations in the past month and others reported a mean
score of 65.1 (SD 21.5).
DISCUSSION
We found the Persian version of the OAKHQOL to have
acceptable validity, reliability and factor structure. The
original five dimensions of the questionnaire (physical
activity, mental health, pain, social support and social
activities) were confirmed. Thus, the Persian version of
the OAKHQOL can be considered a disease-specific tool
capable of measuring QoL in patients with knee or hip
OA.
We assessed several indicators of validity in order to
compare our results to previous research on the ques-
tionnaire. The construct validity in prior studies mostly
focused on the relationships between the scores of the
OAKHQOL to other QoL tools such as the WOMAC,
Table 3 Convergent and discriminant validity of the OAKHQOL
N Domains of Pr-OAKHQOL
Physical activity Mental health Pain Social support Social functioning
Mean SD P Mean SD P Mean SD P Mean SD P Mean SD P
Age (years)
< 60 180 37.3 17.4 0.048 45.4 16.2 0.029 27.3 22.5 0.065 80.6 18.3 0.000 69.3 16.2 0.002
60–70 147 33.6 13.4 43.7 15.7 21.8 20.3 88.0 10.8 66.5 15.9
> 70 107 34.5 11.5 48.9 13.5 25.1 18.3 87.1 10.3 62.4 16.0
Sex
Male 38 37.2 15.9 0.457 47.0 21.8 0.693 38.2 20.7 0.000 72.5 16.5 0.000 63.6 21.7 0.237
Female 396 35.3 14.8 45.6 14.8 23.6 20.5 85.9 13.9 66.9 15.6
Residence
City 385 35.7 14.8 0.358 55.3 15.7 0.113 24.6 21.0 0.479 84.7 14.7 0.756 67.0 16.0 0.121
Village 49 33.6 15.5 49.0 13.7 26.9 20.1 85.4 14.6 63.2 17.6
OA duration
≤ 8 years 283 37.8 16.7 0.000 47.5 15.2 0.001 26.7 21.6 0.016 84.4 15.1 0.467 68.7 15.2 0.000
> 8 years 151 31.0 13.2 42.2 15.5 21.6 19.0 85.4 13.9 62.7 17.3
BMI
≤ 25 97 35.4 13.0 0.076 46.7 15.5 0.162 27.6 20.4 0.006 84.7 13.8 0.762 66.4 18.9 0.672
25–30 176 37.2 16.4 46.8 14.7 27.2 22.2 84.2 13.7 67.4 14.4
≥ 30 161 33.5 14.0 43.8 16.2 20.8 19.1 85.4 16.2 65.9 16.4
Joint
Knee 374 36.9 15.0 0.000 45.8 16.0 0.661 25.5 21.2 0.128 84.4 14.7 0.211 66.9 16.8 0.426
Hip 60 26.3 10.2 45.0 11.8 21.1 18.7 87.0 14.6 65.1 12.2
Severity (K–L)
I 12 44.2 13.5 0.000 38.5 19.1 0.092 23.7 17.4 0.000 57.2 27.6 0.000 74.7 10.7 0.078
II 140 43.3 15.7 47.6 15.6 37.7 21.1 79.9 15.2 68.1 18.3
III 28 38.2 17.9 48.2 17.7 27.9 18.0 83.4 12.8 62.0 19.7
IV 254 30.4 11.6 44.7 14.9 17.6 17.6 88.9 11.2 65.9 14.6
K–L, Kellgren–Lawrence scale; OA, osteoarthritis; OAKHQOL, Osteoarthritis Knee and Hip Quality of Life Questionnaire; SD, standard deviation.
Significant P-values are in bold.
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SF-36 and EQ-5D.12,25 We also evaluated the factor
structure of the OAKHQOL. Dimensionality of the scale
has only been investigated by the original authors of
the questionnaire.5,20 They reached a four-factor solu-
tion which omitted the social activities domain. As
noted by other investigators, when the number of items
in a dimension is limited, the chance of replicating
loadings on a dimension is reduced.34,35 However, our
attempt to eliminate missing or irrelevant responses
may have improved the results of our factor analysis.
Nevertheless, some items did not load on the original
domains. For example, two items related to domain of
pain (Q26 and Q27) loaded on the physical activity
domain. This finding was also reported on the initial
research involved in developing the questionnaire.20
Although Rat et al. believed that correlation between
pain and physical function based on results of previous
studies36,37 may be ignored, we believe that this correla-
tion is notable and may be the main reason for loadings
of items related to the frequency and intensity of pain
on the physical activity domain. As shown in the
Table 3, there is considerable correlation between the
physical function’s domain of the SF-12 and the pain
domain of the OAKHQOL, which confirms this. In
other words, pain may be the most important cause of
physical disability among such patients.
In addition, item 30 loaded on the mental health
component of the questionnaire. This item was origi-
nally recognized as belonging to the social activities
dimension.5 This item states: ‘I am able to plan projects
for the long term’. A person who has the capacity to
plan projects in the future may be more involved into
social affairs, indicating ability for thinking and fore-
sight which is often related to mental health. However,
the loading of this item on the social activities domain
is also considerable. Therefore, there is a need for fur-
ther assessment regarding on what domain this item
really belongs.
Table 4 Correlation matrix between scales of the OAKHQOL, SF-12, EQ-5D and Pain (VAS)
OAKHQOL scales
Physical activity Mental health Pain Social support Social activities
SF-12
Physical function 0.690* 0.446* 0.613* 0.318* 0.367*
Role (physical) 0.639* 0.357* 0.575* 0.228* 0.341*
Role (emotional) 0.501* 0.388* 0.525* 0.267* 0.284*
Bodily pain 0.673* 0.420* 0.620* 0.301* 0.410*
General health 0.347* 0.457* 0.351* 0.023 0.224*
Vitality 0.481* 0.334* 0.503* 0.257* 0.371*
Social function 0.637* 0.355* 0.556* 0.277* 0.343*
Mental health 0.321* 0.580* 0.413* 0.062 0.275*
MCS 0.464* 0.559* 0.545* 0.161* 0.320*
PCS 0.736* 0.404* 0.637* 0.280* 0.415*
EQ-5D
EQ-5D-3L 0.496* 0.466* 0.441* 0.168* 0.289*
EQ-5D-VAS 0.185* 0.183* 0.202* 0.049 0.141*
Pain (VAS) 0.718* 0.602* 0.693* 0.339* 0.288*
*P < 0.01. OAKHQOL, Osteoarthritis Knee and Hip Quality of Life Questionnaire; SF-12, Short Form 12 Health Survey; EQ-5D, EruoQol Question-
naire; VAS, visual analog scale; MCS. Mental Component Summary; PCS, Physical Component Summary.
Table 5 Descriptive analysis, floor, ceiling effect and reliability of the OAKHQOL scales
Scale Number of items Mean SD Floor effect (%) Ceiling effect (%) Cronbach’s a
Physical activity 16 35.4 14.9 0.9 0.9 0.887
Mental health 13 45.7 15.5 0.7 0.5 0.850
Pain 4 24.9 20.9 13.8 0.5 0.856
Social support 4 84.7 14.7 0.7 17.1 0.743
Social activities 3 66.6 16.2 0.7 3.7 0.543
Overall 40 51.5 9.6 0.5 0.5 0.895
OAKHQOL, Osteoarthritis Knee and Hip Quality of Life Questionnaire.
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Our results on the convergent validity of the ques-
tionnaire are comparable to other studies.5,12,20,25
Gonzalez Saenz de Tejada et al. used the SF-36 to eval-
uate the convergent and construct validity of the OAK-
HQOL. Since the SF-12 is a shortened version of the
SF-36, many of the correlations reported by these
investigators were similar to those in our study, except
for the social support domain that was different.12 The
likely explanation for this difference may be the role
of socio-cultural components in social support that
may vary among people from different communities.
Several demographic and clinical characteristics, such
as age, sex, duration of disease, BMI and severity of OA
were related to domains of the questionnaire. The rela-
tionship between age and QoL here and in other stud-
ies5,25 indicates that increasing age has a negative
impact on QoL among OA patients. Moreover, the dif-
ferences between men and women on the domains of
pain and social support5,20 are interesting. This may
indicate the need for different approaches in men and
women for dealing with problems in these domains of
the QoL. The duration of disease also affects QoL in
many domains except for social support. The reason
may be that when QoL is lower than normal, patients
usually request more social support to cope with the
disease.38 With increasing BMI score, only the pain
domain indicated a significant difference, which may
be due to the effects of being overweight on the exacer-
bation of pain. This has been reported in numerous
previous studies.5,9,13,20
The findings from our known-groups validity analysis
corroborate the construct validity of the scale. Using
this method we were able to show differences between
groups based on different levels of OA severity. In a pre-
vious study, the Lequesne Index was used to classifying
patients in terms of severity.12 However, this is a
patient-reported tool that may suffer from respondent
biases (reporting and information). We avoided these
biases by using a standard clinical index (KL) that has
been widely accepted among specialists of rheumatol-
ogy as a standard measure of OA progression.2
The Cronbach’s alpha coefficients also demonstrated
good internal consistency for the questionnaire. How-
ever, the alpha for the social support domain was lower
than the acceptable value of 0.70. This may be related
to insufficient numbers of items along with the ambigu-
ity of item 30 regarding the planning of projects. Per-
haps rewording this item as ‘defining social projects in
working with others’ would more clearly place it in the
social activities domain. A low internal consistency for
this domain has been reported by other researchers.12,25
Our study had both strengths and limitations. We
used a personal interview using a standard format for
data collection. This helped to avoid missing data and
may have led to increased external validity for the ques-
tionnaire. We also ensured that our sample size was suf-
ficient to test the psychometrics of the questionnaire.
However, several limitations must also be considered
when interpreting the findings. First, we did not have
access to a similar disease-specific measure of QoL in
Persian to assess concurrent validity. Using a previously
validated scale such as the WOMAC would have helped
to establish the criterion validity of the scale. Second,
due to limited resources and time to perform the study,
we could not evaluate the responsiveness of the scale to
change. However, the OAKHQOL has shown adequate
responsiveness to change in a previous study.12 Finally,
our sample was selected from patients who were most
accessible to us, which may limit the generalizability of
the results. Further research using a probability sam-
pling method is recommended.
CONCLUSION
Our findings indicate that the psychometric properties
of the Persian version of the OAKHQOL are acceptable.
Therefore, this questionnaire is an appropriate instru-
ment for assessing health-related QoL in studies among
Iranian and other Persian-speaking patients with OA.
The OAKHQOL may be a good alternative to generic
scales such as SF-36 or SF-12 in studies examining the
effect of QoL on medical outcomes in patients with knee
or hip OA. Further research is also needed to determine
whether the questionnaire can detect improvements in
QoL in response to medical or surgical procedures over
time. The questionnaire also needs validation in other
cultures and in other population groups with OA.
ACKNOWLEDGEMENTS
The authors would like to thank the Baqiyatallah Uni-
versity of Medical Sciences for support to conduct the
study. Also, we are grateful to Professor Ali Montazeri
for his kindly help in data analysis.
REFERENCES
1 Prieto-Alhambra D, Judge A, Javaid MK, Cooper C, Diez-
Perez A, Arden NK (2013) Incidence and risk factors for
clinically diagnosed knee, hip and hand osteoarthritis:
influences of age, gender and osteoarthritis affecting other
joints. Ann Rheum Dis [Epub ahead of print].
International Journal of Rheumatic Diseases 2017; 20: 1648–1657 1655
Persian version of the OAKHQOL
2 Park HJ, Kim SS, Lee SY et al. (2013) A practical MRI grad-
ing system for osteoarthritis of the knee: association with
Kellgren–Lawrence radiographic scores. Eur J Radiol 82
(1), 112–7.
3 Andrianakos AA, Kontelis LK, Karamitsos DG et al. (2006)
Prevalence of symptomatic knee, hand, and hip osteoar-
thritis in Greece. The ESORDIG study. J Rheumatol 33,
2507–13.
4 Ornetti P, Perruccio AV, Roos EM, Lohmander LS, Davis
AM, Maillefert JF (2009) Psychometric properties of the
French translation of the reduced KOOS and HOOS
(KOOS-PS and HOOS-PS). Osteoarthritis Cartilage 17,
1604–8.
5 Rat AC, Pouchot J, Coste J et al. (2006) Development and
testing of a specific quality-of-life questionnaire for knee
and hip osteoarthritis: OAKHQOL (OsteoArthritis of Knee
Hip Quality Of Life). Joint Bone Spine 73, 697–704.
6 Lawrence RC, Felson DT, Helmick CG et al. (2008) Esti-
mates of the prevalence of arthritis and other rheumatic
conditions in the United States. Part II. Arthritis Rheum 58
(1), 26–35.
7 Blumenfeld O, Williams FM, Hart DJ, Spector TD, Arden
N, Livshits G (2013) Association between cartilage and
bone biomarkers and incidence of radiographic knee
osteoarthritis (RKOA) in UK females: a prospective study.
Osteoarthritis Cartilage 21, 923–9.
8 Jiang L, Rong J, Zhang Q et al. (2012) Prevalence and
associated factors of knee osteoarthritis in a community-
based population in Heilongjiang, Northeast China. Rheu-
matol Int 32, 1189–95.
9 Haq SA, Davatchi F, Dahaghin S et al. (2010) Develop-
ment of a questionnaire for identification of the risk fac-
tors for osteoarthritis of the knees in developing countries.
A pilot study in Iran and Bangladesh. An ILAR-COPCORD
phase III study. Int J Rheum Dis 13, 203–14.
10 Davatchi F, Jamshidi AR, Banihashemi AT et al. (2008)
WHO-ILAR COPCORD study (stage 1, urban study) in
Iran. J Rheumatol 35, 1384.
11 Davatchi F, Tehrani Banihashemi A, Gholami J et al.
(2009) The prevalence of musculoskeletal complaints in a
rural area in Iran: a WHO-ILAR COPCORD study (stage 1,
rural study) in Iran. Clin Rheumatol 28, 1267–74.
12 Gonzalez Saenz de Tejada M, Escobar A, Herdman M, Her-
rera C, Garcia L, Sarasqueta C (2011) Adaptation and vali-
dation of the Osteoarthritis Knee and Hip Quality of Life
(OAKHQOL) questionnaire for use in patients with osteo-
arthritis in Spain. Clin Rheumatol 30, 1563–75.
13 Alkan BM, Fidan F, Tosun A, Ardicoglu O (2014) Quality
of life and self-reported disability in patients with knee
osteoarthritis. Mod Rheumatol 24, 166–71.
14 Baumann C, Rat AC, Mainard D, Cuny C, Guillemin F
(2011) Importance of patient satisfaction with care in pre-
dicting osteoarthritis-specific health-related quality of life
one year after total joint arthroplasty. Qual Life Res 20,
1581–8.
15 Nunez M, Nunez E, del Val JL et al. (2007) Health-related
quality of life in patients with osteoarthritis after total
knee replacement: factors influencing outcomes at
36 months of follow-up. Osteoarthritis Cartilage 15, 1001–
7.
16 Rat AC, Guillemin F, Pouchot J (2008) Mapping the osteo-
arthritis knee and hip quality of life (OAKHQOL) instru-
ment to the international classification of functioning,
disability and health and comparison to five health status
instruments used in osteoarthritis. Rheumatology (Oxford)
47, 1719–25.
17 Bellamy N, Buchanan WW, Goldsmith CH, Campbell J,
Stitt LW (1988) Validation study of WOMAC: a health sta-
tus instrument for measuring clinically important patient
relevant outcomes to antirheumatic drug therapy in
patients with osteoarthritis of the hip or knee. J Rheumatol
15, 1833–40.
18 Lequesne MG, Mery C, Samson M, Gerard P (1987)
Indexes of severity for osteoarthritis of the hip and knee.
Validation–value in comparison with other assessment
tests. Scand J Rheumatol Suppl 65, 85–9.
19 Pouchot J, Guillemin F, Coste J, Bregeon C, Sany J (1996)
Validity, reliability, and sensitivity to change of a French
version of the arthritis impact measurement scales 2
(AIMS2) in patients with rheumatoid arthritis treated with
methotrexate. J Rheumatol 23 (1), 52–60.
20 Rat AC, Coste J, Pouchot J et al. (2005) OAKHQOL: a new
instrument to measure quality of life in knee and hip
osteoarthritis. J Clin Epidemiol 58 (1), 47–55.
21 Maggs-Rapport F (2000) Combining methodological
approaches in research: ethnography and interpretive phe-
nomenology. J Adv Nurs 31 (1), 219–25.
22 Altman R, Asch E, Bloch D et al. (1986) Development of
criteria for the classification and reporting of osteoarthri-
tis. Classification of osteoarthritis of the knee. Diagnostic
and Therapeutic Criteria Committee of the American
Rheumatism Association. Arthritis Rheum 29, 1039–49.
23 Altman R, Alarcon G, Appelrouth D et al. (1991) The
American College of Rheumatology criteria for the classifi-
cation and reporting of osteoarthritis of the hip. Arthritis
Rheum 34, 505–14.
24 Velicer W, Fava J (1998) Effects of variable and subject
sampling on factor pattern recovery. Psychol Methods 2,
231–51.
25 Serhier Z, Harzy T, Elfakir S et al. (2012) Cross-cultural
adaptation and validation of the knee and hip health-
related quality of life (OAKHQoL) in a Moroccan Arabic-
speaking population. Rheumatol Int 32, 1015–23.
26 Ware J Jr, Kosinski M, Keller SD (1996) A 12-Item Short-
Form Health Survey: construction of scales and prelimin-
ary tests of reliability and validity. Med Care 34, 220–33.
27 Montazeri A, Vahdaninia M, Mousavi SJ, Omidvari S
(2009) The Iranian version of 12-item Short Form Health
Survey (SF-12): factor structure, internal consistency and
construct validity. BMC Public Health 9, 341.
1656 International Journal of Rheumatic Diseases 2017; 20: 1648–1657
M. Saffari et al.
28 The EuroQol Group (1990) EuroQol–a new facility for the
measurement of health-related quality of life. Health Policy
16 (3), 199–208.
29 Huang IC, Willke RJ, Atkinson MJ, Lenderking WR,
Frangakis C, Wu AW (2007) US and UK versions of the
EQ-5D preference weights: does choice of preference
weights make a difference? Qual Life Res 16, 1065–72.
30 Saffari M, Pakpour AH, Naderi MK, Koenig HG, Baldacchi-
no DR, Piper CN (2013) Spiritual coping, religiosity and
quality of life: a study on Muslim patients undergoing
haemodialysis. Nephrology (Carlton) 18, 269–75.
31 Hawker GA, Mian S, Kendzerska T, French M (2011) Mea-
sures of adult pain: Visual Analog Scale for Pain (VAS
Pain), Numeric Rating Scale for Pain (NRS Pain), McGill
Pain Questionnaire (MPQ), Short-Form McGill Pain
Questionnaire (SF-MPQ), Chronic Pain Grade Scale
(CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS),
and Measure of Intermittent and Constant Osteoarthritis
Pain (ICOAP). Arthritis Care Res (Hoboken) 63 (Suppl 11),
S240–52.
32 Kellgren J, Lawrence J (1957) Radiologic assessment of
osteoarthritis. Ann Rheum Dis 16, 494–501.
33 Beaton DE, Bombardier C, Guillemin F, Ferraz MB
(2000) Guidelines for the process of cross-cultural adap-
tation of self-report measures. Spine (Phila Pa 1976) 25,
3186–91.
34 Costello Anna B, Osborne J (2005) Best practices in
exploratory factor analysis: four recommendations for get-
ting the most from your analysis. Pract Assess Res Eval 10
(7), 1–9.
35 Reyment RA, J€oreskog KG (1993) Applied Factor Analysis in
the Natural Sciences, 2nd edn. Cambridge University Press,
New York, NY, USA.
36 Poiraudeau S, Chevalier X, Conrozier T et al. (2001) Reli-
ability, validity, and sensitivity to change of the Cochin hand
functional disability scale in hand osteoarthritis. Osteoarthritis
Cartilage 9, 570–7.
37 Kopec JA, Esdaile JM, Abrahamowicz M et al. (1995) The
Quebec Back Pain Disability Scale. Measurement proper-
ties. Spine (Phila Pa 1976) 20, 341–52.
38 Ethgen O, Vanparijs P, Delhalle S, Rosant S, Bruyere O,
Reginster JY (2004) Social support and health-related
quality of life in hip and knee osteoarthritis. Qual Life Res
13, 321–30.
International Journal of Rheumatic Diseases 2017; 20: 1648–1657 1657
Persian version of the OAKHQOL
